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_SCIENTIFIC PERSPECTIVES ON INTEGRATED AQUATIC
RESOURCES MANAGEMENT OF THE COLORADO RIVER
Larry J. Paulson,
Lake Mead Limnological Research Center
University of Nevada, Las Vegas
It is the opinion of Mann [1] that "management of the
Colorado River should reflect a comprehensive assessment of
alternatives and explicit recognition of tradeoffs in uses to
which the river's water is put." This view is perhaps shared
by most of us but, as Mann [1] further points out, "the
existing political arrangements and practices - based on
complex constitutional, legal and financial arrangements -
make such analysis difficult." It appears that it was these
"arrangements" that led to Congressional authorization of
four, multi-million dollar salinity control projects, under
Title II of the Colorado River Salinity Control Act of 1974,
before salinity standards were even adopted on the river.
Similar "arrangements" apparently led to construction of
a 53 million dollar advanced wastewater treatment plant in
Las Vegas, when there was no consensus among scientists that
extreme phosphorus removal was required to protect water
quality in Lake Mead [2] and despite mounting evidence
that the operation of the plant would further reduce food
resources available for the fish populations [3,4]. These
"arrangements" have implemented several, costly management
practices in the Colorado River Basin, before adequate
studies have been conducted to evaluate alternatives,
or despite scientific results that contradict the management
decision.
Science has unfortunately played a minor role in de-
velopment of these recent management practices. The water
quality standards, which the salinity control projects and
the advanced wastewater treatment plant are being used to
pursue, were based on very limited technical knowledge. The
Colorado River Basin states were hesitant to establish
standards for this reason, and because they felt poorly
grounded standards would not be equitable and enforceable
[5]. Nonetheless, in order to meet requirements of the
635
Federal Water Pollution Control Act of 1965 (P.L. 89-234) and
the Amendments of 1972 (P.L. 92-500), the Basin states agreed
to a non-degradation policy after lengthy negotiations with
the U.S. Environmental Protection Agency. The Basin states
then established standards on the basis of flow-weighted
average nutrient and total dissolved solids (TDS) concen-
trations for years when data were available and could be
agreed upon as reflecting baseline conditions in the river.
Scientific studies have still not been conducted to determine
if water quality standards on the main stem are appropriate
for protecting or enhancing beneficial uses.
It is equally discouraging to observe the manner in
which most government research programs have been conducted
in the past decade. Scientific research has become sub-
servient to environmental impact assessment. Studies are
something we mus t do to satisfy the requirements of the
National Environmental Policy Act of 1969 or the Endangered
Species Act of 1973. Study objectives, research methodology,
and even the format and length of reports are governed by
law. It is this replacement of science that has resulted in
neglect of the extensive literature and data base available
on the river. Predictions that evaporation in Lake Mead
would decrease with cold-water inflows from Glen Canyon Dam,
or that salt dissolution would decline as the reservoir aged
have, until recently [6,7], laid idle in government files
without follow-up studies. Ion constituent data, which date
back to 1926 in Grand Canyon and 1935 below Hoover Dam, have
been overlooked in government research programs dealing with
salinity [5]. Recent reexaminations of these data have
provided clues why TDS concentrations in the Lower Basin may
have decreased since 1972 [7] and uncovered possible alter-
native methods of salinity control [7,8].
The traditional scientific approach - the one where
research is funded because it promises new discovery and
application by building on previous findings - has been
largely abandoned in aquatic studies in our efforts to comply
with the flow of environmental legislation enacted in the
past two decades. We have allowed management of the Colorado
River to be controlled by legislation designed to cure
problems perceived by non-scientists as generally occurring
throughout the nation.
Our problems, however, are not commonly shared by the
rest of the country. The Colorado River is the principal
water source serving 19 million people in the arid southwest.
We are all concerned about protecting the environment so that
the river does not become polluted, native fishes have
habitat, and people have high quality recreation. We also
realize that
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realize that we must have power, irrigation and municipal
water supplies and a place to dispose of wastes. The Colorado
River has many uses, each of which is aesthetically or
economically important to some, or all of us. It must be
managed accordingly, but it is the users, the ones most
knowledgeable about the problems, that should decide how to
manage the river, what legislation we require and how we
should implement the programs.
When management requires water quality standards, we
should establish standards in a scientific and logical manner
to serve the long-term needs of the users. It was this very
process that led to enactment of the Reclamation Act of 1902
and the Boulder Canyon Project Act of 1928 - legislation that
still serves the needs of users in the Colorado River Basin.
This process can work again if we can make the "tradeoffs"
that are so vital in management of a multi-purpose river.
In order to do this, however, we must first be able to
identify "tradeoffs." This requires good scientific research
and a thorough understanding of the Colorado River system.
The papers presented at this symposium demonstrate that
considerable progress is being made in this direction.
Several areas were also identified where research would be
beneficial in the future. Nonetheless, research will not
improve management of the Colorado River unless the results
can be better integrated into the decision making process.
Perhaps a regional management board of the kind proposed by
Stanford, comprised of knowledgeable users, managers and
scientists, could be established in the basin to help iden-
tify problems, assess research findings, develop management
alternatives, and advise decision makers of the tradeoffs
associated with implementation of alternative programs. This
might be a necessary first step in our efforts to develop
integrated resource management on the Colorado River.
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